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using "head pin" device. Swinging of the pin like a swinging of 
the pendulum was used for identifying the contact of pin 
with ionization chamber surface. It helps to avoid specific 
challenges of other technical decisions for source-to-
ionization chamber distance setting. For pin swinging the 
water tank should be mounted on to wheeled stand. Final 
mechanical uncertainty for distance we estimate as ±0.15 
mm, which correspond to the inaccuracy in dose: ±0.8 %. 
GammaMed Plus remote afterloader with source Ir-192 HDR 
(diam. 0.9 mm) was used. Varian BrachyVision V10(TG-43) 
treatment planning system (TPS) was used for comparison. 
 
 
 
Figure: 1 – Ionization chamber; 2 - "Head pin" positioning 
device; 3 –Holder; 4 – Mould probe. 
 
Results: Ionization chamber calibration factor ND,w 
=3.042·108 Gy/C. Beam quality factor for Ir-192 kQ =0.994 
was found by interpolation. Decay factor is 1.76. Reading: 
787 pC/min. Correction kT,P =1.022. Result for dose rate: 
0.428 Gy/min. Source-to-chamber distance is 42.02 mm 
(summation of: 39.54 mm - positioning device length; 0.05 
mm – device correction; 3.43 mm - chamber radius; -1.0 mm 
source-to-catheter upper surface distance; 0.05 mm - 
chamber dimentional correction). At the source-chamber 
distance 42.02 mm the TPS gives dose rate 0.434 Gy/min (or 
difference with measurements 1.4%). Taking into account 
absolute calibration of the source activity correction (-1%) by 
well-chamber, final difference reduces to 0.4%. 
 
Conclusion: Proposed simple design of radiation source 
holder with ionization chamber positioning device 
demonstrated agreement (within 1%) measured-to-TPS values 
for dose rate at the distance ~ 4 cm.  
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Purpose or Objective: This study was conducted for the 
purpose of establishing a quality assurance (QA) system for 
brachytherapy that can ensure patient-specific QA by 
enhancing dosimetric accuracy for patient therapy plan. The 
patient-specific QA is designed to measure point absorbed 
dose and 2D dose distribution for patient therapy plan 
 
Material and Methods: We fabricated a solid phantom that 
allowed for the insertion of an applicator for patient-specific 
QA and used an ion chamber and a film as measuring devices. 
The patient treatment plan were exported to the QA dose 
calculation software, which calculated the time weight of 
dwell position stored in the plan DICOM(Digital Imaging and 
Communications in Medicine) file to obtain an overall beam 
quality correction factor and apply this correction to dose 
calculations. Experiments were conducted after importing 
the patient treatment planning source data for the fabricated 
phantom and inserting the applicator, ion chamber, and film 
into the phantom. On completion of dose delivery, the doses 
to the ion chamber and film were checked against the 
corresponding treatment plan to evaluate the dosimetric 
accuracy. For experimental purposes, five treatment plans 
were randomly selected. 
 
Results: The beam quality correction factors for ovoid and 
tandem were found to be 1.15 and 1.10–1.12, respectively. 
The beam quality correction factor in tandem fluctuated by 
approximately 2%, depending on changes in the dwell 
position. Doses measured using the ion chamber showed 
differences ranging from -2.4% to 0.6%, as compared to the 
planned doses. As for the film, the passing rate was 90% or 
higher when assessed using the gamma value of local dose 
difference at 3% and Distance to agreement at 3 mm. 
 
Conclusion: This study intended to establish a QA system for 
the purpose of enhancing the dosimetric accuracy of 
treatment planning for high-dose-rate brachytherapy. 
Experiments and assessments related to patient-specific QA 
were implemented as planned. As a result, the self-
fabricated phantom was found to be suitable for QA in 
clinical settings. The proposed patient-specific QA for 
treatment planning is expected to contribute to reducing 
dosimetric errors in brachytherapy, and thus, enhance 
treatment accuracy. 
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Purpose or Objective: In Poland, there are 32 centres 
performing brachytherapy, which treated 10948 patients in 
2014. In total, all these centres use about 50 HDR machines 
with Ir-192 sources. Each source has to be replaced every 
three months, and the new sources have to be calibrated. In 
every centre this is done by measuring the source output with 
a well ionization chamber. Each centre has at least one such 
chamber which in turn has to be calibrated against the 
secondary standard. The Polish Secondary Standard 
Dosimetry Laboratory offers such calibrations for which it is 
accredited by the Polish Centre for Accreditation. The SSDL 
in Warsaw is the only laboratory in Poland and in central and 
eastern Europe performing calibration of such type of 
chambers. The service started in 2012 and since then 36 
calibrations have been performed. In this presentation the 
calibration results are analyzed. 
 
Material and Methods: The calibration procedure for well 
chambers was established at the SSDL in 2012. As a secondary 
standard, a PTW well chamber type TW33004 has been used.. 
At the Polish SSDL, the extended uncertainty of the 
calibration coefficient for user's chambers is 2.8% (k=2). The 
calibrations are performed using the Ir-192 source of the 
MicroSelectron HDR unit. Until May 2015 the SSDL calibrated 
30 well chambers from the following manufacturers: 
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Standard Imaging – 13 chambers, Nucletron Holland – 9 
chambers, and PTW Freiberg – 8 chambers. 
 
Results: Mean values and SD of calibration coefficients for 
each chamber type were calculated. For Standard Imaging 
HDR1000 Plus well chambers the mean calibration coefficient 
was 0.4669±0.0026. For Nucletron Holland well chambers 
(type 77091, 77092 and 77094) the mean calibration 
coefficient was 0.9472±0.0142 and for PTW33004 well 
chambers the mean calibration coefficient was 
0.9655±0.0186. Some chambers were calibrated twice, what 
allowed for evaluation of their stability. 
 
Conclusion: The smallest standard deviation of the 
calibration factors was observed for the Standard Imaging 
chambers (13 chambers). It indicates high manufacturing 
reproducibility. Furthermore, these chambers have higher 
sensitivity than the other types. Two chambers of each type 
were calibrated twice over a period of two years. Their long-
term stability is comparable, and is within 0.5% per two years 
for all types. The secondary standard of the SSDL, a PTW well 
chamber type TW33004, was calibrated at the PTW 
laboratory and also at the Primary Standard Laboratory PTB-
Braunschweig, Germany. The calibration factors from both 
labs differed by 1%. The SSDL relies on the Primary Standard 
calibration. The data for PTW chambers, calibrated at the 
manufacturer and at the Polish SSDL indicate slight deviations 
of the PTW calibration factors in one direction. This might 
suggest the systematic difference in the calibration 
procedure between the PTW and PTB. 
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Purpose or Objective: Experimental and theoretical 
dosimetry of the RIC-100 P-32 brachytherapy source is 
presented for implant geometries that may occur in an 
intraoperative setting during treatment of localized spinal 
tumors with temporary superficial radiation. Dose variation, 
due to source shape and size, is evaluated, and non-ideal 
implant conditions are simulated. Superficial brachytherapy 
has been used to prevent local recurrence and minimize 
neurological toxicity after surgical resection of paraspinous 
tumors abutting the dura. In this procedure, a brachytherapy 
source with limited penetration is applied directly to the 
tumor site in an intraoperative setting, thus providing a 
technique for localized treatment delivery that maximizes 
normal tissue sparing. 
 
Material and Methods: Calibration, depth dose, and dose 
profiles were evaluated for several implant geometries and 
source sizes. Experimental measurements were performed 
using EBT3 gafchromic film. Theoretical calculations were 
performed using dose point kernel (DPK) formalism, which 
simulates isotropic, monoenergetic point sources distributed 
uniformly throughout the source and emitting electrons 
radially outwards. 
 
Results: Calibration and depth-dose for RIC-100 are 
independent of source size for diameters >1cm. Sources 
should be ordered with physical dimensions ~0.2 cm larger 
than the target size, in all dimensions, to deliver >90% 
prescription dose to target edges. Relative dose profile shape 
is approximately constant as a function of target depth. Air-
gaps between the source and target cause narrower dose 
profile widths and shallower depth-dose in the therapeutic 
range. The figure shown below presents the dosimetric 
effects of an air gap between the source and target. 
Measured dose profiles (solid lines) are shown for a water 
equivalent depth equal to 0.153 cm and air gaps of 0, 0.14, 
and 0.44 cm separating the source surface from the phantom. 
Theoretical dosimetry is provided for comparison (dashed 
lines). 
 
 
Finally, DPK for RIC-100 agrees with published P-32 kernels, 
and DPK calculations agree with measurement (within 5%) for 
many depths and geometries. 
 
Conclusion: Intraoperative placement and measurement 
dosimetry of RIC-100 require careful setup due to steep dose 
gradients. Physical source dimensions should be chosen 
carefully based on treatment site dimensions, and air-gaps 
between source and target should be minimized, to prevent 
under-dosing the target in the lateral extent. Radiological 
scaling should be used to calculate expected dose when non-
water materials are used in experimental measurements, 
such as calibration or depth dose. 
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Purpose or Objective: Multichannel Vaginal Cylinders (MVCs) 
allow to perform conformal HDR brachytherapy (BT) 
treatments for vaginal vault cancers. Despite the fact that 
with MVCs the degrees of freedom for treatment planning 
have significantly increased with respect to common vaginal 
cylinders, no unique indications are currently given on how to 
perform dose distribution optimization. Purpose of this study 
was to compare several optimization methods (OM) 
implemented in Oncentra Brachy (Nucletron Elekta), with a 
particular attention to the target coverage and the 
simultaneous limitation of hot spots to the vaginal mucosa 
and the improvement of dose homogeneity to the target. 
 
Material and Methods: The study was based on 12 vaginal 
cancer cases treated with HDR BT (25Gy/5 fractions) as boost 
after external beam radiotherapy (45Gy/25 fractions). MVC 
applicators with diameters of 25mm (6 cases) and 30mm (6 
cases) were used and treatments were retrospectively 
planned using four OM: i) a combination of geometrical and 
graphical OM (GrO); ii) the Inverse Planning by Simulated 
Annealing (IPSA) method, imposing surface dose constraints 
on the PTV (surfIPSA); iii) the IPSA method, applying further 
dose constraints to the applicator surface (homogIPSA); iv) 
the Hybrid Inverse Planning Optimization (HIPO) with 
previously defined iterative optimization steps. All methods 
had to respect constraints on bladder and rectum 
(respectively D2cc<80% and D2cc<75% of the prescribed 
dose), and to possibly deliver at least a V90>95% to the PTV. 
Plans evaluation was performed in terms of PTV coverage 
(D90, V90), conformity index (COIN), dose homogeneity index 
(DHI) and ratio between source dwelling times in the central 
and peripheral catheters (%CC). As maximum dose to the 
